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(54) SAFETY DEVICE FOR VEHICLE 

(57)Abstract: 

PURPOSE: To prevent occurrence of billiard clash by providing a deciding 
means to decide a possibility of a preceding car colliding with a second 
car ahead of a self-car and a risk preventing means to perform risk 
preventing operation so that a self-car is prevented from collision with a 
preceding car when the possibility of collision is decided by the deciding 
means. 

CONSTITUTION: At S6, when it is decided that a second car ahead of a 
self-car is involved in collision, advance to S7 is effected, and an intercar 
distance L1B between a second car ahead of a self-car and a self-car, an 
automatic brake starting threshold LOB and an alarm generating threshold 
L2B are calculated. In which case, the intercar distance L1B between the 
second car ahead of a self-car and a self-car is calculated from an 
intercar distance L1 between a self-car and a preceding car and an 
intercar distance L1 A between the second car ahead of a self car and a 
preceding car. The automatic brake starting threshold LOB is an intercar 
distance between the second car ahead of a self car and a self-car at 
which there is the possibility of the second car ahead of a self car making 
contact with a self-car and automatic brake is started to prevent the 
occurrence of a contact therebetween and calculated based on a current 
car speed V0 of a self-car. Further at an alarm generating threshold L2B, 
an alarm is sounded prior to the start of automatic brake. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The safety device of the car characterized by having a judgment means to judge the collision possibility of the 
preceding car and a beforehand vehicle, and a risk-aversion means to perform risk-aversion actuation so that a self- 
vehicle may not collide with the preceding car, when collision possibility is judged by this judgment means. 
[Claim 2] The above-mentioned judgment means is the safety device of the car according to claim 1 characterized by 
judging the collision possibility of the preceding car and a beforehand vehicle by detecting that the rate of a beforehand 
vehicle fell rapidly. 

[Claim 3] The above-mentioned judgment means is the safety device of the car according to claim 1 characterized by 
judging the collision possibility of the preceding car and a beforehand vehicle by detecting ******** of the preceding car 
and a beforehand vehicle. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the safety device of the car which averts a risk by judging the 
possibility of a collision of the preceding car and a self-vehicle from the relation between the preceding car and a 
beforehand vehicle with respect to the safety device of a car. 
[0002] 

[Description of the Prior Art] Conventionally, as a safety device of this kind of car. as indicated by JP.39-2565.B, JP,39- 
5668.B, etc. While detecting continuously the distance and relative velocity between a self-vehicle and a front obstruction 
using optical means or a supersonic wave When it judges whether there is possibility of contact from the distance and 
relative velocity between the self-vehicle and forward cardiac failure theory object which were detected and it is judged 
that there is possibility of contact, what an automatic brake gear is operated, and the brakes of each wheel are 
automatically applied, and prevented contact is known. 

[0003] Moreover, the car self-detection warning system with which each car equipped JP,58-200400,A with the sender 
and receiving set which send the signal from accident detection equipment and this accident detection equipment to a 
consecutiveness car, and tell accident is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the safety device of the above-mentioned conventional car, the 
preceding car and a beforehand vehicle pile up and a concrete means by which a self-vehicle is made not to be involved 
in this multicar collision is not indicated at all. Then, this invention aims at offering the safety device of the car which 
judges the possibility of a collision of the preceding car and a self-vehicle from the relation between the preceding car 
and a beforehand vehicle, prevents a multicar collision, and can secure safety. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the safety device of the car of this 
invention is characterized by having a judgment means to judge the collision possibility of the preceding car and a 
beforehand vehicle, and a 2nd risk-aversion means to perform risk-aversion actuation so that a self-vehicle may not 
collide with the preceding car, when collision possibility is judged by this judgment means. 

[0006] Moreover, in this invention, the above-mentioned judgment means has judged the collision possibility of the 
preceding car and a beforehand vehicle by [ to which the rate of a beforehand vehicle fell rapidly ] carrying out thing 
detection. Furthermore in this invention, the above-mentioned judgment means has judged the collision possibility of the 
preceding car and a beforehand vehicle by detecting the distance between two cars of the preceding car and a 
beforehand vehicle. Thus, in constituted this invention, since risk-aversion actuation is performed so that a self-vehicle 
may not collide with the preceding car with a risk-aversion means when the collision possibility of the preceding car and a 
beforehand vehicle is judged and collision possibility is judged by the judgment means, a multicar collision is prevented and 
safety can be secured. 
[0007] 

[Example] One example of this invention is explained with reference to a drawing below. Drawing 1 is the block diagram 
showing the safety device of this invention. In this drawing 1 , 1 is the ultrasonic radar unit prepared in car-body anterior 
part This ultrasonic radar unit 1 Although it is not ****(ing) to drawing, while turning a supersonic wave to obstructions, 
such as a car ahead of a self-vehicle, from the dispatch section and transmitting like common knowledge The arithmetic 
unit 2 which has the composition of receiving the reflected wave reflected in the above-mentioned forward cardiac failure 
theory object in a receive section, and receives the signal from this radar unit 1 The distance and relative velocity 
between a self-vehicle and a forward cardiac failure theory object are calculated by the time delay (Doppler shift) from 
the transmitting event of a radar received wave. 3 and 4 are the radar head units of the couple respectively prepared in 
right and left of car-body anterior part. Each of these radar head units 3 and 4 While turning pulse laser light to the 
obstruction ahead of a self-vehicle from the dispatch section and transmitting It has the composition of receiving the 
reflected wave reflected in the above-mentioned forward cardiac failure theory object in a receive section. The above- 
mentioned arithmetic unit 2 The signal from these radar head units 3 and 4 is received through the signal-processing unit 
5, and the distance and relative velocity between a self-vehicle and a forward cardiac failure theory object are calculated 
by the time delay from the transmitting event of laser receiving light. And an arithmetic unit 2 gives priority to the result 
of an operation of the distance by the system of the above-mentioned radar head units 3 and 4, and relative velocity, and 
the result of an operation of the distance by the system of the ultrasonic radar unit 1 and relative velocity is used for it 
auxiliary. Moreover, distance and a relative-speed-detector means 6 to detect the distance and relative velocity between 
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a self-vehicle and a front obstruction are constituted by these. 

[0008] The transceiver direction of the pulse laser light by the above-mentioned radar head units 3 and 4 is established in 
the direction of the waterside possible [ modification ] by the motor 7, and actuation of the above-mentioned motor 7 is 
controlled by the arithmetic unit 2. 8 is an angle sensor which detects the transceiver direction of pulse laser light from 
the angle of rotation of the above-mentioned motor 7, the detecting signal of this angle sensor 8 is inputted into the 
above-mentioned arithmetic unit 2, and the operation of the distance by the system of the radar head units 3 and 4 in 
this arithmetic unit 2 and relative velocity is seasoned with the transceiver direction of pulse laser light 
[0009] Moreover, the speed sensor with which 1 1 detects the vehicle speed, and 12 are road surface mu sensors which 
detect coefficient of friction (mu) of a road surface, and the detecting signal from these sensors 11 and 12 is inputted 
into a control unit 21. The distance between the self-vehicle called for with the above-mentioned arithmetic unit 2 and 
the preceding car which is a forward cardiac failure theory object, and the signal of relative velocity are also inputted into 
this control unit 21. the instrumental of the vehicle interior of a room [ 22 ] — it is the alarm status unit prepared in a 
MENTO panel, and the distance display 23 and warning buzzer 24 which receive an each signal from the above-mentioned 
control unit 21 are formed in this alarm status unit 22. From the above-mentioned control unit 21, a signal is outputted to 
the automatic brake gear 31 and a transmitter 32. This transmitter 32 is for transmitting the signal from a control unit 21 
to other cars or above-ground installations of the front or consecutiveness. 

[0010] Moreover, 33 is a receiver and this receiver 33 receives the various information about the preceding car and the 
beforehand vehicle from a transmitter 34 which were established in the preceding car or an above-ground installation. 
Drawing 2 R> 2 is a map for threshold calculation for contact prevention with a self-vehicle and the preceding car. In 
case automatic braking for contact prevention with a self-vehicle and the preceding car is performed, it is the various 
thresholds L0, L2, and L3. It is necessary to compute. Threshold L0 It is the distance between two cars of the self- 
vehicle and the preceding car which there is possibility of contact to the preceding car which is a front car, and start 
automatic braking for contact prevention, and is the threshold L0 of this automatic-braking initiation. Calculation is 
performed using the map for threshold calculation as shown in drawing 3. threshold L2 the distance between two cars of 
the self-vehicle and the preceding car which emit an alarm in advance of initiation of automatic braking — it is — this 
alarm generating threshold L2 Threshold L0 of the above-mentioned automatic-braking initiation the specified quantity — 
it is set up greatly, moreover, threshold L3 the distance between two cars of the self-vehicle and the preceding car which 
the possibility of the contact after automatic-braking initiation disappears, and cancel automatic braking — it is — 
threshold L3 of this automatic-braking discharge Threshold L0 of the above-mentioned automatic-braking initiation the 
specified quantity — it is set up greatly. 

[001 1] Here, the map for threshold calculation for contact prevention with the self-vehicle and the preceding car which 
are shown in drawing 2 is explained. It is what shows the distance between two cars required when the preceding car 
contacts that forward cardiac failure theory object and stops, in order that the threshold line A may prevent contact to 
this preceding car in this map. Relative velocity VI The always same (when it is got blocked and relative velocity V1 is 
[ whenever / self^vehicle speed ] the same as that of V0) value (numerical type V0 2/2microg) as the time of a forward 
cardiac failure theory object (preceding car) being a halt object is taken irrespective of magnitude. The distance between 
two cars (numerical type V1 - (2V0-V1) / 2microg) required when the preceding car applies full braking, in order that the 
threshold line B may prevent contact to this preceding car is shown. The threshold line C shows the distance between 
two cars required when the preceding car applies the slow braking which is mu/2g of deceleration, in order to prevent 
contact to this preceding car, and shows the distance between two cars (numerical type V12/2microg) required when the 
preceding car maintains the fixed vehicle speed, in order that the threshold line D may prevent contact to this preceding 
car. Furthermore, although contact to the preceding car cannot be prevented even if, as for the threshold line E, a self- 
vehicle applies automatic braking, the distance between two cars which can ease the impulse force at the time of contact 
is shown, in the case of this example, the threshold line B or the threshold line C chooses — having — **** — relative 
velocity V1 at present by this threshold line B or the threshold line C Corresponding threshold L0 It asks, further — this 
threshold L0 from — threshold L2 Threshold L3 It asks. 

[0012] Next, the flow chart of drawing 3 explains the content of control by the safety device of this invention. S shows 
each step by the following explanation. S1 [ first, ] — setting — the distance between two cars L1 of a self-vehicle and 
the preceding car, the vehicle speed V0 of a self-vehicle, and relative velocity V1 of a self-vehicle and the preceding car 
It reads. Next, in S2, distance-between-two-cars L1 A of a beforehand vehicle and the preceding car and vehicle speed 
V0A of the preceding car are read. Here, these values are read based on the information received from the transmitter 34 
formed in the above-mentioned preceding car or an above-mentioned above-ground installation. In S3, brake-stopping- 
distance L0A which the preceding car can stop with the vehicle speed at that time is computed based on distance- 
between-two-cars L1A of the beforehand vehicle and the preceding car which were read in S2, and vehicle speed V0A of 
the preceding car (see the threshold line A of drawing 2 ). 

[0013] Next, in S4, it judges whether brake-stopping-distance L0A which the preceding car can stop with the vehicle 
speed at that time is smaller than distance-between-two-cars L1 A of a beforehand vehicle and the preceding car. When 
small, it means that there is possibility of a beforehand vehicle and a collision of the preceding car. In such a case, it 
progresses to S5 and is the deceleration gB of vehicle speed V0B of a beforehand vehicle, and a beforehand vehicle. And 
the road surface coefficient of friction mu is read. Deceleration gB of vehicle speed V0B of these beforehand vehicles, 
and a beforehand vehicle It reads based on the information received from the above-mentioned transmitter 34. Then, in 
S6, it judges whether it is V0B=0 or gB >mu. The beforehand vehicle has stopped, i.e., V0B=0 means that the beforehand 
vehicle is involved in the multicar collision here, and, on the other hand, gB >mu is the deceleration gB of a beforehand 
vehicle. Since it is below the road surface coefficient of friction mu during transit, it usually means that the beforehand 
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vehicle is involved in the multicar collision also in this case. 

[0014] In S6, when judged with the beforehand vehicle being involved in the multicar collision, it progresses to S7 and 
distance-between-two-cars L1B of a beforehand vehicle and a self^vehicle, automatic-braking initiation threshold LOB, 
and alarm generating threshold L2B are computed. Here, for a beforehand vehicle, distance-between-two-cars LIB with a 
self-vehicle is the distance between two cars L1 of a self-vehicle and the preceding car. And it is computed from 
distance-between-two-cars L1A of a beforehand vehicle and the preceding car. Automatic-braking initiation threshold 
LOB has the possibility of contact of a beforehand vehicle and a self-vehicle, and starts automatic braking for contact 
prevention. It is the distance between two cars of a beforehand vehicle and a sel^vehicle, and is the vehicle speed V0 of 
the self-vehicle at that time. It is based and computed (see the threshold line A of drawing 2 ). moreover, the distance 
between two cars of the beforehand vehicle and self-vehicle by which alarm generating threshold L2B emits an alarm in 
advance of initiation of this automatic braking — it is — this alarm generating threshold L2B — threshold LOB of the 
above-mentioned automatic-braking initiation — the specified quantity — it is set up greatly. 

[0015] Next, in S8, if it is judged whether distance-between-two-cars L1B of a beforehand vehicle and a self-vehicle is 
smaller than alarm generating threshold L2B and it is small, it will progress to S9 and an alarm will be ****(ed) by 
sounding a warning buzzer 24 (referring to drawing 1). Then, in S10, it is judged, and if it is small whether distance- 
between-two-cars L1B of a beforehand vehicle and a self-vehicle is smaller than automatic-braking initiation threshold 
LOB, it will progress to S11 and will apply automatic braking. 

[0016] on the other hand, when the preceding car is judged as there being no possibility of a beforehand vehicle and a 
collision in S4 When judged with the beforehand vehicle not being involved in a multicar collision in S6 The threshold L0 of 
the automatic-braking initiation by the relation between progress, the preceding car, and a self-vehicle to S12, the 
threshold L2 of alarm generating, and threshold L3 of automatic-braking discharge It computes (see the threshold line B 
shown in drawing 2 R> 2. or the threshold line C). 

[0017] It sets to S13 and is relative velocity V1. It judges whether it is approaching the preceding car that it is more than 
zero, i.e., a self-vehicle, or it is keeping away. Relative velocity V1 When it judges that more than zero, i.e., a self-vehicle, 
are approaching the preceding car, it progresses to SI 4 and is the distance between two cars L1. Threshold L2 of alarm 
generating It judges whether it is small. It sets to S14 and is the distance between two cars LI. When judged with it being 
smaller than threshold L2b of alarm generating, it progresses to S15 and an alarm is ****(ed) by sounding a warning 
buzzer 24 (referring to drawing 1 ). Then, it sets to S16 and is the distance between two cars LI. Threshold L0 of 
automatic-braking initiation It judges whether it is small. Distance between two cars L1 Threshold L0 of automatic- 
braking initiation Since it is an automatic-braking initiation field when judged with it being small, automatic braking is 
applied in S17. 

[0018] Next, when judged with the self-vehicle keeping away to the preceding car in S13, it progresses to S18 and is the 
distance between two cars L1. Threshold L3 of automatic-braking discharge It judges whether it is small. If not small, it 
progresses to S19 and braking is canceled. In the above-mentioned example, the accident of the preceding car is 
predicted in S4 by judging whether the preceding car may collide with a beforehand vehicle, and judging further whether 
the beforehand vehicle is involved in the multicar collision in S6. Since an alarm is emitted by the relation between a 
beforehand vehicle and a self-vehicle and he is trying to apply automatic braking in S8-S1 1 when the accident of the 
preceding car is predicted, the multicar collision of a selfH/ehicle can be prevented more certainly than before. 
[0019] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram showing the safety device of this invention. 
[Drawing 2] It is the map for threshold calculation used for the safety device of this invention. 
[Drawing 3] It is the flow chart which shows the content of control by the safety device of this invention. 
[Drawing 4] It is the flow chart which shows the content of control by other examples of the safety device of this 
invention. 

[Description of Notations] 

6 Distance and Relative-Speed-Detector Means 

11 Speed Sensor 

21 Control Unit 

24 Warning Buzzer 

31 Automatic Brake Gear 

33 Receiver 



[Translation done.] 
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